Transepithelial fluxes of adenosine and 2'-deoxyadenosine across human renal proximal tubule cells: roles of nucleoside transporters hENT1, hENT2, and hCNT3.
This study examined the roles of human nucleoside transporters (hNTs) in mediating transepithelial fluxes of adenosine, 2'-deoxyadenosine, and three purine nucleoside anti-cancer drugs across polarized monolayers of human renal proximal tubule cells (hRPTCs), which were shown in previous studies to have human equilibrative NT 1 (hENT1) and 2 (hENT2) and human concentrative NT 3 (hCNT3) activities (11). Early passage hRPTCs were cultured on transwell inserts under conditions that induced formation of polarized monolayers with experimentally accessible apical and basolateral domains. Polarized hRPTC cultures were monitored for inhibitor sensitivities and sodium-dependence of the following: 1) transepithelial fluxes of radiolabeled adenosine, 2'-deoxyadenosine, fludarabine (9-beta-d-arabinosyl-2-fluoroadenine), cladribine (2-chloro-2'-deoxyadenosine), and clofarabine (2-chloro-2'-fluoro-deoxy-9-beta-d-arabinofuranosyladenine); 2) mediated uptake of radiolabeled adenosine, 2'-deoxyadenosine, fludarabine, cladribine, and clofarabine from either apical or basolateral surfaces; and 3) relative apical cell surface hCNT3 protein levels. Transepithelial fluxes of adenosine were mediated from apical-to-basolateral sides by apical hCNT3 and basolateral hENT2, whereas transepithelial fluxes of 2'-deoxyadenosine were mediated from basolateral-to-apical sides by apical hENT1 and basolateral human organic anion transporters (hOATs). The transepithelial fluxes of adenosine, hCNT3-mediated cellular uptake of adenosine, and relative apical cell surface hCNT3 protein levels correlated positively in polarized hRPTCs. The purine nucleoside anti-cancer drugs fludarabine, cladribine, and clofarabine, like adenosine exhibited apical-to-basolateral fluxes. Collectively, this evidence suggested that apical hCNT3 and basolateral hENT2 are involved in proximal tubular reabsorption of adenosine and some nucleoside drugs and that apical hENT1 and basolateral hOATs are involved in proximal tubular secretion of 2'-deoxyadenosine.